(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
10 July 2003 (10.07.2003) 




PCT 



llllll II INI INI II II INI III Mill 

(10) International Publication Number 

WO 03/055366 A2 



(51) International Patent Classification 7 : A47J 31/00 

(21) International Application Number: PCT/TB02/05678 

(22) International Filing Date: 

20 December 2002 (20.12.2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

01205086.0 



24 December 2001 (24.12.2001) EP 



(71) Applicant (for all designated States except US): KONIN- 
KLIJKE PHILIPS ELECTRONICS N.V. [NL/NL]; 
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): KODDEN, Hans 

[NL/NL]; Prof . Holstlaan 6, NL-5656 AA Eindhoven 
(NL). MAAS, Wilhelmus, J., J. [NL/NL]; Prof. Holstlaan 
6, NL-5656 AA Eindhoven (NL). NOORDHUIS, Joeke 
[NL/NL]; Prof . Holstlaan 6, NL-5656 AA Eindhoven 
(NL). 



(74) Agent: BOS, Kornelis, S.; Internationaal Octrooibureau 
B.V., Prof. Holstlaan 6, NL-5656 AA Eindhoven (NL). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FT, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SI, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

Published: 

without international search report and to be republished 
upon receipt of that report 

[Continued on next page] 



(54) Title: BEVERAGE DEVICE FOR MAKING A BEVERAGE WITH A FOAM LAYER ON TOP 



< 

ID 

IT) 




34 



35 50 33 45 28 26 27 



£5 (57) Abstract: A beverage device for making a beverage with a foam layer on top, comprising foaming means for generating foam 
from said beverage, said foaming means comprising at least one inlet opening (18) for receiving beverage under pressure and at least 
one outlet opening (38,39) for the beverage with the foam. To obtain a fine and stable foam layer on the beverage, the beverage 
device is characterized in that the foaming means comprises means for generating a spray (48) of beverage, and said foaming means 
further comprises a collision surface (34) which, in use, is hit by said spray (48) of beverage, thereby generating foam. 
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Beverage device for making a beverage with a foam layer on top 
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The invention relates to a beverage device for making a beverage with a foam 
layer on top, comprising foaming means for generating foam from said beverage, said 
foaming means comprising at least one inlet opening for receiving beverage under pressure 
and at least one outlet opening for the beverage with the foam. 

5 

Such a device is known from European patent application 0 878 158. In this 
patent application, the device is a coffee apparatus, the foaming means comprises a buffer 
reservoir spaced from the inlet opening and positioned such that, in use, a jet of coffee extract 

10 is squirted from the inlet passage into a surface of coffee extract already received in the 

buffer reservoir. Coffee extract is fed to the inlet passage under relatively low pressure, and 
the spout opening of the inlet generates a jet of coffee extract. This jet of coffee extract ends 
up in the buffer reservoir, so that the buffer reservoir will be filled with a quantity of coffee 
extract. Due to the fact that the jet of coffee extract is squirted into the liquid surface of the 

15 filled buffer reservoir, bubbles will be formed in the buffer reservoir, so that a foam layer is 
generated. Although the foam generated in this way gives a satisfactory result, the 
reproducibility of the generated foam is not always sufficient, in particular as regards the size 
of the foam bubbles. Other coffee makers for brewing coffee with a foam layer on top are the 
well-known espresso coffee apparatuses. However, espresso coffee makers require a pressure 

20 of up to 12-15 bar overpressure, which is much higher than in the coffee maker of the above 
described type, which requires only about 1 .4 bar. 

It is an object of the invention to provide a beverage device for making a 
25 beverage with a fine and stable foam layer on the beverage. 

According to the present invention, this object is achieved in that the foaming 
means comprises means for generating a spray of beverage, and said foaming means further 
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comprises a collision surface which, in use, is hit by said spray of beverage, thereby 
generating foam. A spray of beverage consists of a plurality of fine droplets that hit the 
collision surface. The impact of the droplets causes a generation of fine bubbles or foam, 
which foam together with the beverage flows towards the outlet opening and can then be 
5 received in a cup or drinking glass. The result is a beverage with a fine and stable foam layer 
on top. 

To obtain a reliable and continuous spray, a preferred embodiment of the device comprises a 
whirl chamber having a central outlet opening for generating a conical spray of beverage. 
The rotating conical spray increases the impact of droplets on the collision surface and hence 
10 the generation of foam. 

Further preferred embodiments and advantages of the invention are set forth in 
the dependent claims. 



15 Further features, effects, and details of the invention are described with 

reference to the embodiment of a coffee maker shown in the drawings. 

Fig. 1 is a lateral cross-sectional view of a coffee maker comprising an 
example of an apparatus according to the present invention; 

Fig. 2 is an enlarged view of a coffee extracting unit of the coffee maker 
20 according to Fig. 1, 

Fig. 3 is an enlarged cross-sectional view of a bottom portion of the coffee 
extracting unit shown in Fig. 2; 

Fig. 3 a is an alternative example of the coffee extracting unit of Fig. 3; 
Fig. 3b shows a wire mesh shaped collision surface; 
25 Fig. 4 is an exploded view of the coffee extracting unit according to Fig. 2; 

and 

Fig. 5 is a schematized representation in top plan view of the coffee extract 
flow through a whirl chamber of the apparatus according to the invention. 



30 



In Fig. 1, reference numeral 1 designates a coffee maker according to the 
invention for preparing coffee extract having a small-bubble foam layer. 

The coffee maker 1 has a housing 2 and a cover 3 hinged to the housing 2 by a 
hinge 4 and fixed in closed position by latches (not shown). The housing 2 has a forwardly 
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extending portion of which a top surface 5 forms a plateau for supporting one or more cups 6 
to be filled with coffee. Within the housing, a water reservoir 7 is located which is open at a 
top end 8 when the cover 3 is open and closed when the cover 3 is in the closed operating 
condition shown in Fig. 1 . A conduit 9 extends through a heating chamber 46 in which an 
5 electric heating element 47 is arranged. A pump 45 is arranged in the conduit 9 upstream of 
the heater 47 for supplying water from the reservoir 8. 

A sprinkling head 1 1 which is located in a top wall 12 of an extracting 
chamber 13 forms the end of the conduit 9. The top end of a tray and spout part 15, which is 
also shown separately in Figs 2 and 4, forms a bottom 14 of the extracting chamber 13. The 

10 bottom 14 forms a tray with support stubs 16 and interspaces 17 facilitating coffee extract 
pressed out of a coffee pouch arranged on top of the bottom to flow into an inlet passage 1 8 
downstream of the extracting chamber 13. In operating condition, the extracting chamber is 
hermetically sealed against water so that no significant loss of pressure generated by the 
pump 45 occurs and all or virtually all pressure generated by the pump 45 reaches the 

15 extracting chamber 13 when coffee is being extracted. It is observed that, even though the 

extracting chamber according to the present example is adapted for receiving coffee pouches, 
a suitably fine mesh in the bottom or use of coffee filters would in principle allow the use of 
loose ground coffee. 

The inlet passage 18 extends through a stub 19 that projects from the bottom 

20 14. Near a bottom end, the inlet passage branches into two twister branches of which 

upstream portions 20, 21 (see also Fig. 3) branch radially away from the main branch of the 
inlet channel and of which downstream portions 22 extend in screw-like fashion about the 
outside of the stub 19 and are also bound by the inner surface 23 of a cup 24 which receives a 
bottom end of the stub 19 and is sealed against the stub by an O-ring 25 when in operating 

25 condition. 

The inlet charmers 18 downstream branch portions 22 issue into a whirl 
chamber 26 between an end 27 of the stub 19 and the bottom 28 of the cup 24. The cup 24 is 
detachably connected to the stub 19 by a bayonet closure composed of notches 29, 30 
engaging ribs 31, 32. That the cup 24 is detachably connected to the stub 19 provides the 
30 advantage that the whirl chamber 26 can be easily cleaned. The bayonet closure is quickly 
connectable and disconnectable but nevertheless forms a reliable connection also when an 
operation axial pressure is applied to the cup 24 due to the pressure at which coffee extract is 
supplied to the whirl chamber 26. 
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An outlet passage 33 extends from a central portion of the bottom 28 of the 
whirl chamber 26, and its outlet end faces a top surface 34 of a bottom 35 of a lower housing 
37 in which the bottom 14 of the extracting chamber 13, the stub 19, and the cup 24 are 
suspended. The outlet passage 33 is located at a small distance from the top surface 34, which 
5 surface acts as a collision surface 34 for coffee extract as will be explained hereinafter. 

The space 36 between the bottom 28 of the cup 24 and the bottom 35 of the 
lower housing 37 communicates with two dispensing passages 40, 41 extending through 
dispensing spouts 38, 39 via which coffee extract can flow to the cups 6 on the platform 5. 

For forming foam on coffee extract, the apparatus is provided with a coffee 

10 extract path extending from the extracting chamber 13, which coffee extract path is in this 
example formed by the inlet passage 18 for receiving coffee extract, the whirl chamber 26 
downstream of the inlet passage 18 for receiving coffee extract from the inlet passage 18, and 
the outlet passage 33 extending from the whirl chamber 26 for discharging coffee extract 
from the whirl chamber 26. The configuration of the branches 20, 21 and 22 of the inlet 

15 passage causes the coffee extract in the whirl chamber 26 to rotate during operating, and 

coffee extract is discharged in a rotating condition from the whirl chamber 26 via the outlet 
passage 33. The rotating coffee extract (see Fig. 5) causes a conical spray 48 when discharged 
through the outlet passage 33. The spray consists of a plurality of fine droplets which hit the 
collision surface 34. The impact of the droplets causes a generation of very fine bubbles or 

20 foam. The coffee extract with the foam flows via space 36, dispensing channels 40,41, and 
spouts 38,39 into the cup(s) 6. The foam floating on the coffee extract thus provides the 
required "crema" effect on the coffee. A particular advantage of making coffee with the 
"crema" effect in this way is that the required pressure can generally be lower than in a 
known apparatus in which the coffee extract is squirted into a buffer quantity of coffee 

25 extract in a buffer reservoir. Satisfactory results have been obtained, for example, at pressures 
of about 1 bar overpressure, whereas in the known apparatus generally about 1 .4 bar is 
required to obtain a satisfactory "crema 11 . 

It is particularly advantageous for obtaining an effective foam formation, that 
the apparatus is arranged for imparting the rotation about an axis 42 (Fig. 3) and that the 

30 outlet passage 33 has an upstream end coaxial with the axis 42. As is illustrated by Fig. 5, the 
rotating coffee extract forms a vortex and is discharged from a core of the vortex. 
The internal bottom surface of the whirl chamber 26 slopes inwardly downward to a central 
portion from where the outlet passage 33 extends. It was been found that this feature is also 
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advantageous for generating a conical spray 48 and thus for an effective foam formation, in 
particular if the bottom surface has a conical shape. 

More in general, it is advantageous if the outlet passage 33 extends from a 
lowermost portion of the inner bottom surface of the whirl chamber 26, because this ensures 
5 that all the coffee extract is drained at the end of the preparation of each serving. 

In the present example, the rotation is imparted to the coffee extract in the 
whirl chamber 26 in that the downstream portions 22 of the branches of the inlet channel 18 
issue into the whirl chamber 26 in directions having a directional component tangential to the 
central axis 42 of the whirl chamber 26. In Fig. 5, arrows 43, 44 schematically indicate these 

10 directions. This is advantageous, because no separate moveable parts are required and the 

impulse imparted to the coffee extract in the chamber is proportional to the amount of coffee 
extract that is being supplied to the chamber. However, the rotation may be imparted in 
numerous alternative manners, for example using externally driven stirring blades, air, steam, 
and/or guide ribs in the inlet passage, which may, for example, extend helically with a pitch 

15 which reduces in downstream direction. 

Since more than one of the inlet passages 22 issue into the whirl chamber 26, 
and the tangential directional components of the directions in which the inlet passages 22 
issue into the chamber are oriented in accordance with a common sense of rotation about the 
central axis 42, the feeding of coffee extract is distributed over several positions, and the 

20 rotation is also imparted in several positions. This is advantageous for evenly distributing 
coffee extract and motion circumferentially, especially if the positions where the inlet 
passages 22 issue into the whirl chamber 26 are evenly distributed circumferentially about 
the axis 42. 

It was also been found that it is advantageous for obtaining an effective foam 
25 formation if a wall portion 27 of the whirl chamber 26 facing an upstream end of the outlet 
passage 33 is located at less than 0.5 to 1.0 mm from the upstream end of the outlet passage. 

Furthermore, for effective operation, the outlet passage 33 preferably is a 
nozzle having a most restricted section 44 with a smallest cross-sectional surface and 
widening in downstream direction from the most restricted section 44, preferably at an 
30 average angle of 45° to 70° degrees to a central axis 42 of the outlet passage 33. The most 
restricted section 44 of the outlet passage 33 preferably has a cross-sectional surface area of 
less than 1 mm 2 . This applies in particular to apparatuses intended to prepare one or two cups 
of coffee at a time at a pressure in the reservoir 7 or at the outlet passage 33 of 0.8 to 1.2 bar. 
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Good foaming results have been obtained when the downstream end 45 of the outlet passage 
33 faces the collision surface 34 transverse to the outlet passage 33 at a distance of 3 to 7 
mm. 

In the present example, the proposed apparatus is integrated into a coffee 
5 maker for preparing coffee extract and, for this purpose, comprising the extracting chamber 
13 for retaining ground coffee during extraction of coffee extract, which extracting chamber 
communicates with the inlet passage 18 and is located upstream thereof. However, it is 
alternatively possible to provide such apparatus as a separate device for foaming up coffee 
extract which has been prepared in an otherwise conventional apparatus or which is supplied 

10 as instant coffee or concentrated coffee extract. For this purpose, the inlet passage may be 
connected, for example, to a pressure pump or a reservoir for pressurizing the coffee extract 
after it has left the extracting chamber. It will be clear that within the framework of the 
present invention many obvious and non-obvious modifications from the above described 
example other than the above-described variants are also conceivable. 

15 In an alternative example shown in Fig. 3 a, the collision surface is formed by 

an inside wall 50 of a tube 49 which extends downward of the outlet passage 33 and is 
coaxial with the central axis 42 of the outlet passage. The droplets of the conical spray 48 hit 
the inside wall 50 of the tube 49, thus generating fine bubbles or foam. The coffee extract 
with the foam flows downward to the outlet 51 of the tube and from there further to the 

20 dispensing spouts 38,39. In Fig.3a, the inside wall of the tube is vertically orientated, i.e. 
parallel to the central axis 42. It is also possible to have a tapered tube with a tapering wall, 
preferably with the smallest dimension in the downstream direction. In this way the impact of 
the droplets for generating foam is more effective. 

In another example shown in Fig. 3b, the collision surface is formed by a wire 

25 mesh 52. The droplets hit the wires 53 of the mesh, thus generating foam. By hitting a wire, a 
droplet can be split into smaller droplets which hit neighbouring wires. This causes an even 
finer foam. 

Although the sprays described in the above examples are conical rotating 
sprays, it will be clear that alternative shapes of sprays, such as a straight, parallel spray, may 
30 be used to generate a foam layer on top of a beverage. 

To integrate automated coffee making with the foam forming function, the 
coffee maker described also comprises the water reservoir 7 and the water supply conduit 9 
communicating with the extracting chamber 13 for supplying water from the reservoir 7 to 
the extracting chamber 13. 
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For generating the pressure required for the foam formation, the water 
reservoir 7, the water supply conduit 9, the extraction chamber 13, the inlet passage 18 and 
the whirl chamber 26 form an hermetically sealed enclosure, allowing pressure in the 
enclosure to be discharged via the outlet passage only at least to a significant extent and in 
5 the operating condition. 
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1 . A beverage device for making a beverage with a foam layer on top, 
comprising foaming means for generating foam from said beverage, said foaming means 
comprising at least one inlet opening (18) for receiving beverage under pressure and at least 
one outlet opening (38,39) for the beverage with the foam, characterized in that the foaming 

5 means comprises means for generating a spray (48) of beverage, and said foaming means 
further comprises a collision surface (34,50) which, in use, is hit by said spray (48) of 
beverage, thereby generating foam. 

2. A beverage device as claimed in claim 1, characterized in that said means for 
10 generating said spray comprises a whirl chamber (26) having a central outlet opening (33) for 

generating a conical spray of beverage. 

3. A beverage device as claimed in claim 2, characterized in that the whirl 
chamber (26) comprises inlet passages (20,21) for the beverage which extend in a tangential 

1 5 direction with respect to a central axis (42) of the whirl chamber. 

4. A beverage device as claimed in claim 2 or 3, characterized in that the whirl 
chamber (26) has a slightly conical shape narrowing toward the central outlet opening (33), 
said central outlet opening being located at the lowest part of the whirl chamber. 

20 

5. A beverage device as claimed in claim 2, characterized in that the distance 
between the central outlet opening (33) and the collision surface (34) is 3 to 7 mm. 

6. A beverage device as claimed in claims 5, characterized in that the collision 
25 surface (34) extends substantially perpendicularly to a central axis (42) of the cone-shaped 

spray (48). 
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7. A beverage device as claimed in claim 1 or 2, characterized in that the 

collision surface (50) is formed by an inner cylindrical or tapering wall (50) of a tube (49) 
which extends coaxially with a central axis (42) of the spray (48). 

5 8. A beverage device as claimed in claim 1 or 2 5 characterized in that the 

collision surface (50) is formed by a wire mesh (52). 

9. A beverage device as claimed in any one of the preceding claims, 

characterized in that the device is an apparatus for making coffee having an extraction 
10 chamber (13) for filtering ground coffee by means of water under pressure for obtaining a 
coffee extract, said means (20-27) for generating a spray of coffee extract being situated 
downstream of the extraction chamber (13). 
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FIG.1 
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FIG. 2 
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FIG. 5 



